Two-phase flow is important to discuss the displacement mechanism between brine and super critical CO 2 in the reservoir for CCS project. Previous studies indicated that the multi-phase fluid behaviors are strongly controlled by fluid mechanical parameters and geometry of pore-network in rock samples. Lenormand et al. (1986) illustrated a meaningful relationship between capillary number (C a ) and viscous ratio M ( η inv/ η res ) of two-phase flow patterns as the Phase Diagram (PD). Flow pattern of two-phase flow are divided into three patterns as stable displacement (SD), Viscous Fingering (VF) and Capillary Fingering (CF) on the PD. Yamabe et al., (2015) demonstrated the changes of CO 2 flow pattern with Ca by Lattice Boltzmann Method (LBM). These investigations of CO 2 flow made clear that CO 2 flow in brine-saturated porous material is CF pattern. The capillary fingering flow of CO 2 were also observed by direct observation of CO 2 behavior in porous sandstone with X-ray CT scanner (Zhang et al., 2014). The relationship between S CO2 and Ca were well discussed by theoretical and experimental studies. It is essential relations to predict the long term CO 2 behavior in the reservoir for the discussion of the integrity of CCS. In this study, we conduct to monitor the CO 2 behavior in CF domain by using P-wave velocity (V p ) and electrical impedance (Z) under reservoir condition. We also discuss the relationship between CO 2 saturation and Ca based on these experimental data. We use Berea sandstone (porosity: 18.1%, density: 2.53g/cm 3 ) for our experimental study and cut this sandstone into column shape, 35mm for diameter and 70 mm for length. The sample is jacketed using an epoxy resin to prevent immersion of oil, which is used to apply a confining pressure. The experimental system is located in an isothermal bath and consists of one pressure vessel and three syringe pumps (one for the confining pressure and the other two for the pore pressure). The specimen is set in the pressure vessel and connected to the two syringe pumps controlling pore pressure through the attached end-caps on the sample. Synthetic brine (0.1wt%-KCl) is injected into the dry-vacuum specimen. After injecting water, we increase the pore pressure (P p ) and the confining pressure (P c ), maintaining approximately 2 MPa of pressure difference between P c and P p . Finally, the specimen is applied with 15 MPa for P c and 10 MPa for P p . After this, CO 2 is injected to specimen from bottom side with changing Flow Rate (FR) from 0.1 ml/min to 10ml/min. The measurement error of V p is approximately 1%, which is primarily due to erratic readings of arrival time under experimental conditions (Kitamura et al., 2014) . For Z measurement, we use for electrodes method with Ag-AgCl electrodes. Ag-AgCl electrodes are used Ag-ribbon, which is painted AgCl paste. Four electrodes are wounded around sample core at equal intervals. Outer two electrodes are used for input and output of electrical
current with changing pulse frequency from 10 6 to 10 -1 Hz. We measure the Z between inner two electrodes by using controlled voltage method. Both of parameters are measured simultaneously when injected fluid reaches stable flow in each FR conditions. Fluid pressure of downstream sample is conserved at 10 MPa during CO 2 injection process. We change FR from 0.1 to 10 ml/min in drainage and imbibition process. First, C a are calculated based on these FR data and following physical properties of brine and CO 2 under P-T conditions (10 MPa and 40 °C); surface tension CO 2 /brine as 32.5 mN/m, Kvamme et al., 2007) ; Viscosity of brine (0.1wt%-KCl) as 796.5µPa·s (Kestin et al., 1981) and Viscosity of CO 2 as 48.8 µPa·s (Vukalovich and Altunin, 1968) . We estimated C a based on these parameters and estimated C a is changed from 1.44 10 -8 to 1.44x10 -6 . In drainage, V p shows reduction around 6.7% from brine-saturated condition with CO 2 injection at 0.1 to 1 ml/min (C a is 1.44 10 -8 to 1.44 10 -7 ). However, there are no large changes with increasing FR from 2 to 10 ml/min (C a : 2.88x10 -7 to 1.44x10 -6 ). Results of Z measurements illustrate clear change with changing FR. These Z data indicate clear increment on the Cole-Cole plot diagram with increasing flow rate of CO 2 in drainage (Fig.1) . We also estimated resistivity of sample from Z date. Resistivity enlarged with increasing FR from 2 x 10 4 to 3 x10 4 Ω (Fig.2) . It is considered that Z changes well reflect the CO 2 saturation change. These results suggest meaningful two assumptions. First, the saturation of CO 2 (S CO2 ) is strongly controlled by the C a of injecting CO 2 for drainage. Second, Z is more sensitive to change the fluid saturation than V p . The Z can monitor the continuous change of saturation with changes of fingering pattern. These results also imply that we can obtain the information of transport parameters as C a , which dominate the fluid flow in deep reservoir changes by geo-physical parameters 
